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Summary 
AFRICAN PASTORAL systems are often considered to be relatively unproductive, with poor 
breeds of animals, poorly fed and badly managed, present in such large numbers that serious 
rangeland degradation is unavoidable. The large herds are viewed as the result of the 
pastoralists' irrational attachment to their animals, with prestige and status, rather than 
economic gain, allegedly being the pastoralists' main concerns. 
An analysis of the Borana pastoral system in southern Ethiopia has shown that this view is 
wrong. The Borana system is very productive; compared with Australian commercial ranches in 
a similar climatic environment, the Borana produce nearly four times as much protein and six 
times as much food energy from each hectare. Their major concern is not the number of cows 
owned but the number of people supported by the rangeland. 
Introducing food crops and legume forages into the Borana pastoral system would effect some 
improvements. The study suggests that the present Borana family's annual income of 
approximately US$ 240 could be doubled if a 'package' of improvements were adopted, but an 
income of US$ 480 is still very modest, and continuing population increases could negate even 
this advance. 
Introduction 
East African pastoral systems have been described as inefficient and unproductive, and as 
making a disproportionately small contribution to national production and export earnings. East 
African pastoralists have been described as bad range managers and livestock husbandmen, 
whose communal use of land and poor stock breeding policies have denuded vast areas of 
rangelands. 
Development projects have been aimed at restructuring traditional systems of extensive 
livestock production in the belief that this would increase offtake and pastoralists' incomes. High 
stocking rates were alleged to lead to low productivity and degradation of the rangelands. 
'Solutions' generally included a reduction of stocking rates and the introduction of 'improved' 
range management techniques. However, very few of these projects have been successful. 
If pastoralists seem unduly attached to unproductive animals, or to anachronistic economic 
activities or social organisations, this is the result of the environment in which they live, and of 
the objectives of their society. While there are some intangible 'romance' factors associated with 
pastoral life, it is more often hard, insecure and uncomfortable. 
Pastoralists, like any other human group, will change from one way of life to another if they 
perceive significant economic and social benefits. They are not opposed to the idea of change 
but express a healthy scepticism about the advantages it may bring them. Pastoralists can be 
entrepreneurs but, in an environment where the margin between survival and disaster is slim, 
and in a production system where the effects of decisions are felt for years, they are naturally 
cautious. 
If pastoralists are indeed rational people, are their grazing systems really as unproductive and 
inefficient as they have been described? To the pastoralist the basic unit is land, and the 
productivity per unit area of this land determines how many people can be directly supported. It 
is this measure rather than the productivity per animal that is important. Work near Athi River in 
Kenya (Potter, 1979) has shown that while a stocking rate of 0.2 head/ha produced a liveweight 
gain of 418 g/day/ head and 84 g/day/ha, a stocking rate of 0.5 head/ha produced only 342 
g/day/head but 171 g/day/ha. High stocking rates in pastoral systems mean poorer productivity 
per animal but greater production per unit area. 
In African pastoral systems land is a scarce and shrinking resource. Under this pressure, the 
objective of a pastoral society is to support more people per unit area of arid land and to give 
them as much security as possible, by maximising food production per hectare. Most 
pastoralists achieve these multiple goals by increasing the production and consumption of milk, 
which is far more important for them than the consumption and sale of meat. This objective of 
pastoral systems has been overlooked in the past, and superficial comparisons with western-
type beef ranching systems have led to false conclusions about the efficiency and productivity of 
African pastoral systems. 
The productivity of pastoral systems 
The productivity of pastoral systems has usually been measured in terms of market offtake, 
completely ignoring the food used for human subsistence. The animal protein (AP) and gross 
energy (GE) produced annually from each hectare are more appropriate comparative indices of 
productivity. Table 1 shows that the pastoral Borana of southern Ethiopia produce about 2 kg 
AP/ ha/yr compared with about 1.9 kg AP/ha/yr from ranches in the Laikipia District of Kenya. 
These ranches are also based on Boran animals and have a better, but comparable, bimodal 
rainfall regime. In terms of energy output the Borana pastoralists outstrip the ranchers, 
producing 148 MJ GE/ha/yr from a combination of 10 kg/ha/ yr of animal liveweight gain and 25 
kg/ha/yr of milk, compared with 94 MJ GE/ha/yr produced from 18.6 kg/ha/yr of animal 
liveweight gain in Laikipia. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1. Livestock production in East Africa and comparable regions. 
System/region 
Offtake per year Annual rainfall 
(kg L W/ha/yr) (kg AP/ha/yra) (MJ GE/ha/yrb) (mm) (mode) 
Pastoral Borana, Ethiopia 10.0 2.05 148 450–600 bi 
Transhumant, Mali – 0.6–3.2 – 500 mono 
Laikipia ranches, Kenya 
Best 31.9 3.25 153 690 bi 
Average 18.6 1.9 94 650 bi 
Cattle stations, Australia 
Alice Springs Districtc 4.95 0.51 24 300d bi 
Barkley Tablelandsc 3.5 0.36 17 375–300 mono 
Victoria River Districtc 4.46 0.45 22 400–900 mono 
aAP = Animal protein calculated as 0.102 kg/kg LW gain and 0.033 kg/litre of milk. In the Borana 
system, 0.020 kg is added for edible offal consumed.  
bMJ GE = Megajoules of gross energy edible by humans. A value of 11.5 MJ/kg of meat and a 
dressing-out percentage of 51% of which 15% is bone gives values of 4.14 MJ GE/kg LW for 
the Borana system and 5.04 MJ GE/kg LW for the Laikipia ranches. For the Borana system, 1.2 
MJ GE/kg LW was added for edible offal and 3.73 MJ/kg is used for whole milk.  
cFigures for Australian stations represent the area grazed which is 30–50% of total area leased 
to the stations. 
dArea grazed may receive up to 600 mm of rainfall. 
Sources: Nicholson and Cossins (1984); Petty et al (1979); Holt and Bertram (1981); Robertson 
(1983); Kenya Boran Breeders Society (pers. comm.); Breman and de Wit (1983); Foran (pers. 
comm.); Semenye and Chabari (1980); Agren and Gibson (1968). 
Comparable ranches in the Northern Territory of Australia produce less than 30% of the animal 
protein and less than 16% of the energy per hectare of the East African Borana system (Petty et 
al, 1979; Robertson, 1983). The Borana pastoral system thus compares very favourably with 
East African ranching areas in productivity per hectare and outproduces by far ranches in the 
arid areas of Australia. The starting point for any improvement of the Borana and other pastoral 
systems in Africa is thus quite high. 
The Borana pastoral system produces about as much animal protein as, and 56% more energy 
per unit area than, commercial ranching in Kenya's ecologically equivalent Laikipia District, and 
does so more cheaply. 
When measured against operating costs and labour inputs, the same set of production indices 
shows the real differences between pastoral systems and commercial ranches. The costs per 
unit of production for ranching systems in Laikipia and the Northern Territory are similar, while 
the costs in the Borana pastoral system are about 10% of those in the ranches (Table 2). 
Production per man-day, however, is 25 to 50 times higher for ranches in the Northern Territory 
than it is in the Borana system (Table 3). 
 
 
Table 2. Estimates of comparative costs of livestock production in three systems in arid areas. 
System 
Production costs 
(US$/kg LW) (US$/kg AP) (US$/100 MJ GE) 
Pastoral Borana 0.023–0.046 0.14–0.28 0.17–0.34 
Laikipia ranches 0.21 2.01 4.28 
Northern Territory ranches 0.20–0.40 1.93–3.89 4.08–8.25 
Table 3. Comparative livestock production per man-day in three systems in arid areas. 
System 
Production 
(kg AP/man-day) (MJ GE/man-day) 
Pastoral Borana 1.04 84 
Laikipia ranches 2.5–3.4 116–157 
Northern Territory ranches 47–53 2247–2515 
Sources: Nicholson and Cossins (1984); Petty et al (1979); Holt and Bertram (1981); Kenya 
Boran Breeders Society (pers. comm.). 
One great advantage of the pastoral system is its abundant labour supply. This feature permits 
individual treatment and handling of animals, facilitates the intensification of production, and has 
been largely ignored in development projects. Instead, such projects have concentrated on 
improving the extensive aspects of pastoral systems. 
Pastoralists have been criticised as poor husbandmen, insensitive to rangeland degradation, 
who keep an unduly high number of females in their herds compared with ranching enterprises. 
Table 4 shows that this is not necessarily true. 
Table 4. Comparative livestock production parameters in different systems in arid areas. 
System/region 
Calving 
percentage 
(%) 
Calf 
Mortality 
(%) 
Females as % of herd Total animal 
biomass 
(kgLW/ha) adult total 
Borana, pastoral 75 10–23 42 66 64–73 
Maasai, pastoral 76 8–10 33–45 68–73 36–89 
Mali, transhumant 56 28 41–42 65–68 – 
Laikipia ranches (range) 52–83 5–24 38 62 63–125 
Abernossa ranch, Ethiopia 70–78 5 38 73 140 
Alice Springs ranches 72–77 5–10 37 59 16a 
Barkley Tablelands 
ranches 
57 5–10 42 66 13a 
aCalculation based on area grazed. 
Sources: Nicholson and Cossins (1984); Semenye and de Leeuw (1984); Debebe (pers. 
comm.); Kenya Boran Breeders Society (pers. comm.); Petty et al (1979); Holt and Bertram 
(1981); Diallo et al (1981); Bille and Ole Pasha (1982). 
The percentage of females maintained in the herd depends on the objectives of the cattle 
owner. The pastoralist's primary goal of milk offtake contrasts with the rancher's goal of meat 
production, and requires a higher proportion of cows in the pastoral herd. In fact there are many 
ranches where, for very good reasons such as low calving rates, the percentage of females 
approaches that found in pastoral herds. 
Reproductive performance also should be seen in relation to the objectives of the system and to 
stocking rates. Pastoral systems, with their focus on production per hectare, may show poorer 
reproductive performances than ranches when reproduction rates are expressed per breeding 
female rather than per hectare. 
The annual variations in production within systems are often as large as those between 
systems, and seasonal climatic variations usually have a major influence on calving percentage 
and calf mortality. Calving percentage at the Athi River station in Kenya varied from 25% to 94% 
between 1974 and 1979, the major causes being varying rainfall (Potter, 1979) and the 
susceptibility of Zebu cows to anoestrus as a result of undernutrition during lactation. 
If the above data show that there are more similarities than differences in some production 
parameters between pastoral and ranching systems, there is nevertheless one parameter for 
which the difference between the two systems is startling. This difference is the basis of the 
misunderstanding about the productivity of pastoral systems. 
Milk offtake 
African pastoralists depend on milk for a large proportion of their diet and compete with their 
calves for this product; ranchers do not. As a result, while the production of animal protein and 
energy per unit area may be high in pastoral herds, calf growth from birth to weaning is 
extremely slow. Pastoral animals achieve mature weights much later than do comparable ranch 
animals; and mature body weights tend to be much lower than those of similar breeds in 
ranching situations. 
The effect of low weaning weights is to slow down the whole reproductive process. The age at 
first calving is 45 to 47 months in the Borana system compared with 29 to 33 months in a ranch 
system, and the age at which mature male breeding or sale weights are reached is 5 years 
rather than 3 years. The weights of Boran animals over 4 years in the Borana pastoral system, 
on the Ministry of Agriculture ranch at Abernossa, Ethiopia, and on commercial ranches in 
Laikipia District, Kenya, are shown in Table 5. 
 
 
 
 
Table 5. Boran cattle weights under different grazing conditions. 
System 
Boran cattle weights (kg) 
Birth 210 days 2 years 4 years 
M F M F M F M F 
Pastoral Borana 18.2 17.8 48 47 141 129 270 220 
Laikipia ranches 
Best – – 230 210 430 315 568 400 
Average 28 25 121 115 260 232 312 284 
Abernossa ranch 26 24 170 140 280 250 475 350 
Sources: Nicholson (1983a); Nicholson and Cossins (1984); Debebe (pers. comm.); Kenya 
Boran Breeders Society (pers. comm.); Semenye and Chabari (1980). 
Low calf weaning weights are common to all African pastoral systems. For example, Kenyan 
Maasai cattle have average weaning weights of 65 kg (Semenye and de Leeuw, 1984) and the 
cattle in the Mali transhumant system 61 kg (Diallo et al, 1981). To a self-sufficient pastoral 
society, the production of a regular supply of food in the form of milk is of primary importance. 
Slow calf growth rates and late maturity are far less important. Milk offtake by the pastoralists 
ranges from 200 kg/lactation for the Maasai (Semenye and de Leeuw, 1984), to 235 kg/lactation 
for the Mali transhumant system (Diallo et al, 1981), to 312 kg/lactation for the Borana 
(Nicholson, 1983). Total milk production per lactation, including the estimated consumption by 
the calf, is about 800 kg, 430 kg and 680 kg for the three systems respectively. 
The differences between the systems in calf growth over the first 210 days of life are striking. 
Boran calves raised under pastoral conditions gain on average 140 g/day while the same 
genotype averages 436 g/ day on the Laikipia ranches, 620 g/day at Abernossa, and 914 g/day 
on the best Laikipia ranch. Thereafter, although direct comparisons are complicated by 
differences in energy required for maintenance, the rate at which animals gain weight in the 
different systems is approximately the same. In Ethiopia, Nicholson (1984) has calculated that 
the approximate energy costs to raise a 450 kg mature steer from grass alone are 35 000 MJ to 
reach maturity as a 3-year old animal and 63 500 MJ to reach maturity as a 5-year old. 
The potential of pastoral systems 
Pastoralists and calves compete for milk. Most pastoral systems are characterised by high 
animal offtake despite traditional theories about the unwillingness of pastoralists to sell their 
animals. The Borana, for example, sell at least 10% of their herd each year and another 8% is 
consumed as fallen or slaughtered meat (Negussie Tilahun, 1984). This pattern of offtake is 
common to other East African pastoral systems. 
Increasingly, the income generated by animal sales is being used to purchase grain to 
supplement the pastoralists' diet. Up to 40% of the income derived from cattle sales by the 
pastoral Borana is used to purchase grain or grain equivalents (Negussie Tilahun, 1984). Their 
subsistence diet is summarised in Table 6. 
Table 6. The diet of the Borana: requirements and availability. 
Energy and protein source kg protein/ha/yr MJ GE/ha/yr 
Animal products directly consumed 1.34 117 
Vegetable products purchaseda 0.34 64 
Total available 1.68 181 
Total required 1.10 183 
a1983/84 animal to grain price ratios, i.e. kg liveweight: kg grain, range from 2.0 to 2.4. 
Figures do not include sugar, tea and coffee. 
Sources: Nicholson and Cossins (1984); Nicholson (pers. comm.); Agren and Gibson (1968); 
Negussie Tilahun (1984); Economist Measurement Guide (1983). 
In addition to meeting his own subsistence food requirements the Borana pastoralist sells 
produce worth about US$ 2.00/ ha/yr (or US$ 198 to 230 per family), 10% of which comes from 
butter, ghee and other sales. If there were no livestock sales, and no purchased grain or grain 
equivalent, then while the system would produce sufficient protein there would be an energy 
shortfall of approximately 40 MJ GE/ha/yr. 
Pastoral systems are thus partially dependent on food grain, a fact which raises the question: 
What would be the characteristics of the Borana pastoral system if it were commercialised, with 
nearly all the milk fed to the calves and with livestock offtake and sales maximised. Using 
existing Boran calving percentages and mortality figures potential animal weights1, and an 
offtake rate of 20%, the subsistence and income of the Borana would then be as given in Table 
7. 
1.    Potential animal weights are estimated weights with calves receiving all the milk. 
Table 7. The Borana pastoralists as market-oriented producers. 
  kg LW/ha/yr kg AP/ha/yr MJ GE/ha/yr US$/ha/yr 
Production 11.26 1.15 54   
Gross income from sales       5.13 
Cost of grain and other subsistence purchases       2.70 
Net income after subsistence needs are met       2.43 
Sources: Cossins (1984); Negussie Tilahun (1984). 
From their gross income of US$ 5.13/ha the Borana would need to buy at least 13.5 kg 
maize/ha/yr or its equivalent to meet protein and energy requirements. At May 1984 prices this 
would cost US$ 2.70/ha/yr, so that income after food subsistence needs were met would be 
US$ 2.43/ha/yr or US$ 238 to 279 per family. 
This income might be increased slightly by better range management, but there is little incentive 
for the Borana pastoralists to change their present production system. The comparison depends 
critically on the meat to grain price ratio but not on the relative levels of protein or energy 
production. The market-oriented approach would also yield only 40% of the energy produced by 
the pastoral system. 
At present the Borana system can more or less support itself in most years even if market 
supplies of grain are small; a change to market orientation would increase food security risks 
markedly, and increase reliance on external grain producers and market forces. Ethiopia 
annually receives large food aid grants to offset food crop deficits, which in 1984 probably 
exceeded 450 000 t. Sub-Saharan Africa imported 24.9 million tonnes of cereals in 1981 (FAO, 
1981), and such imports are increasing. From where, might argue the Borana, would the 40 000 
to 45 000 t of market grain come that they would require each year? Commercialisation of 
pastoral systems would also destroy the traditional patterns of income distribution, as it has 
done for the Somali and other pastoralists in recent years (Swift, 1979). The potential gains are 
not worth the certain risks. Is it possible, then, for the Borana and other pastoral groups to 
continue as rangeland dairy producers yet also to obtain much better calf growth rates, so that 
their system becomes a dairy-beef system? 
Improvements 
One of the main reasons for the different calf growth rates on commercial ranches and in the 
Borana system is the 312 kg of milk drunk by the pastoralists each lactation. This is equivalent 
to about 1164 MJ GE and 10.1 kg AP (Nicholson, pers. comm.) which could be replaced by 124 
kg DM of good legume hay (McDonald et al, 1975). Nicholson (1983) has calculated that Boran 
calves could have reached weights of 105 to 140 kg at 210 days had they had access to the 
additional energy denied them by milk offtake for humans. 
Some Borana families have already begun to cultivate small grain plots in the rangelands (450 
to 650 mm bimodal rainfall). This attempt to produce rather than purchase supplementary food 
grain for humans could be combined with the production of a forage legume, to provide a good-
quality supplement for animals. The legume crop would also provide residual soil N for 
subsequent food crops, in addition to an estimated 3–5 t/family/yr of animal manure that is 
readily available from Borana encampments where the night enclosures are cleaned out daily. 
The animal manure contains at least 1% N which adds 600–1000 kg grain/ha to present yields, 
if applied at about 2 t DM/ha (de Ridder, pers. comm.). 
The general idea of forage crop production in rangeland areas is not new. The Muguga 
research station in Kenya has produced 6 t DM/ha/yr of forage sorghum from a rainfall of 220 
mm per crop season (Potter, 1979). The supplementation of animals in other arid African 
environments has also been the subject of a number of experiments. The specific notion of 
introducing a forage legume to support an additional cereal crop and to supplement calf growth 
during the critical birth-to-210-day period in a pastoral system is a new slant on an old idea, as 
is the notion of pastoralists operating an improved dairy-beef enterprise. 
If a pastoral family could produce the 600 to 700 kg DM/year of legume required to supplement 
its calves, and could also produce 400 kg maize/year and sell its cull animals and steers, then a 
very favourable production model would emerge. The cereal crop would provide approximately 
0.34 kg protein/ha/yr and 58 MJ GE/ha/yr. A further 1.34 kg AP/ha/yr and 117 MJ GE/ha/yr 
would be provided by the consumption of milk and some meat, and an additional 1 kg 
maize/ha/yr would have to be purchased to provide all the energy required. This mode of 
production could provide in 7 to 9 years out of 10 a cash surplus after food subsistence needs 
were met, of US$ 490 to 575 for each Borana family (Bille, 1982). 
Not only could this form of production provide a cash income twice that which might be earned 
by present subsistence or theoretical commercial production, but the pastoral system would in 
most years continue to produce directly all the protein and 80% of the energy required by the 
pastoral population. In Africa today this is crucial. 
Many improvements proposed for pastoral systems run into the problem of equitable income 
distribution. Traditional pastoral systems handled this fairly well in the past: the demands for 
labour for herding or watering led to the sharing out of a labour-poor but cattle-rich family's 
animals to labour-rich but cattle-poor families who, in exchange for their labour, obtained milk 
and meat. This worked well at a subsistence level where the difference between rich and poor 
was defined in terms of capital rather than income. However, a change to market-oriented 
production provides the motive for a rich pastoralist to retain direct control over his animals, and 
labour-saving aids such as engine-driven water pumps, and even fencing, would provide the 
means to do so. Development and change can often lead to income inequities and poverty; it 
may therefore be important to retain a subsistence- and resource-sharing orientation amongst 
pastoralists. 
Prospects for development 
Most of the improvements attempted in East African pastoral areas to date have been aimed at 
improving existing patterns of resource use and rangeland management. For example, 
additional water points can provide a more uniform access to grazing resources. 
However, production data presented to date, and the ecological evidence accumulated 
throughout East Africa, do not demonstrate that pastoralists are bad range managers, or that 
pastoral areas are deteriorating and productivity is declining (Cossins, 1984). It has been 
suggested that very little increase in production could be attained in the Borana system by 
introducing other forms of grazing management (Bille, pers. comm.), and it is foolish to talk 
about de-stocking in order to increase individual animal productivity and unit area productivity, 
or about finding ways to syphon-off pastoral populations to alternative areas and enterprises. 
There is no pastoral system in East Africa today where the animal/people ratio is high enough to 
provide anything but a subsistence living; removing animals simply creates an impoverished 
population. 
The control of pandemic disease is one improvement that is now easily introduced through 
vaccination programmes. Such control provides better security of production. 
A recent study in West Africa (Breman and de Wit, 1983) showed soil nutrients to be a more 
important limiting factor on rangeland productivity than water, in areas where rainfall exceeded 
300 mm. This might also be the case in some East African rangelands. Work in Zambia has 
shown that 3 years' application of nitrogen fertilizer changed a Hyparrhenia sward into a more 
productive Star grass(Aletris farinosa) sward which persisted for some years, and which could 
be maintained by further periodic fertilizer application (Potter, 1979). However, the economics of 
fertilizer use on rangelands are very doubtful. 
Marketing is rarely a major constraint. Milk offtake in the Borana system, for example, is already 
high, and further increases will be limited by constraints on production such as rate of growth. 
The present marketing system also appears to be relatively efficient, and trading margins are 
not excessive. Increasing prices may increase the income of pastoralists, but will not increase 
offtake. 
Intensification of production, by increasing calf growth rates while retaining milk offtake and 
subsistence independence, appears to be the best bet for pastoral systems. In this way pastoral 
systems, which are already very productive in terms of supporting people and providing a cash 
income, might be made even more so. Even so, it is sobering to note that African pastoralists 
will never be well off, in a very modest western sense, unless there are fewer of them per unit 
area, or unless some completely unforeseen intervention, such as has happened to the 
suddenly oil-rich pastoralists of the Middle East, occurs. 
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